The synthesis of tRNA by yeast RNA polymerase III (Pol III) is regulated in response to 13 changing environmental conditions . This control is mediated by Maf1, the global negative 14 regulator of Pol III transcription conserved from yeast to man. Details regarding the molecular 15 basis of Pol III repression by Maf1 are now emerging from recently reported structural and 16 biochemical data on Pol III and Maf1. Efficient Pol III transcription, following the shift of 17 cells from a non-fermentable carbon source to glucose, requires phosphorylation of Maf1. 18
(Box 1). Under favourable growth conditions during each cell cycle, 3-6 million tRNA 28 molecules are synthesized in a yeast cell at a rate of 2-4 transcripts/gene/s [2] . This high rate 29 of tRNA gene transcription is achieved through many rounds of re-initiation by Pol III on a 30 stably DNA-bound initiation factor TFIIIB. The rate of subsequent rounds increases at least 5-31
fold through a process known as facilitated recycling, which couples the termination of 32 transcription with reinitiation in a manner that is not yet precisely understood [3, 4] . Because 33 of the high energy cost of transcription, exact coordination of Pol III activity with 34 environmental growth conditions provides a powerful selective advantage. Relatively little is 35 known about how the persistence of activated or repressed Pol III states is controlled directly 36 on tRNA genes, despite tremendous advances in deciphering the Pol III structure, recruitment 37 of its auxiliary factors and modes of their regulation. 38
When stress conditions occur or nutrients turn out to be limiting, tRNA transcription is 39 rapidly repressed by Maf1, a negative regulator of Pol III. Since the level of the basal 40 transcription of class III genes is very high, we suggest that repression is the major form of 41
Pol III regulation. Below we propose that association of Maf1 with tDNA chromatin is 42 controlled at every Pol III re-initiation step and, depending on environmental conditions , 43 results in transcription repression or de-repression. 44 45
Maf1: central actor of Pol III regulation in yeast 46
Highly conserved from yeast to man, Maf1 was identified as a general and direct 47 repressor of Pol III transcription [5] . In addition, at least human and yeast Maf1 are 48
phosphoproteins [6] [7] [8] [9] . In yeast, Maf1 is the only Pol III negative regulator that acts as an 49 effector of several signalling pathways [10, 11] . In addition to downregulation that normally 50 occurs in stationary phase, Maf1 is also required for Pol III repression accompanying 51 starvation, respiratory growth, as well oxidative and replication stress [12] [13] [14] . Signalling 52 pathways activated by growth-limiting conditions lead to dephosphorylation of Maf1 by the 53 PP2A phosphatase and import of Maf1 into the nucleus (Figure 1) Pol III is repressed and CK2-mediated phosphorylation of the Bdp1 subunit of TFIIIB 295 contributes to this negative regulation [33] . 296 CK2 also exerts a positive effect on rDNA transcription by phosphorylation of different 297 components of Pol I transcription machinery. In mammals CK2 also phosphorylates UBF, a 298 Pol I initiation factor, and regulates the interaction between UBF and the TBP-containing 299 factor SL1 at the rDNA promoters in the nucleolus [48] . In mammals CK2 also 300 phosphorylates the TIF-IA initiation factor promoting its dissociation from elongating Pol I 301 
